The global banking industry has seen dramatic changes in the last 40 years. Most recently, the financial liberalization of emerging markets and the global financial crisis have significantly impacted the market share of banks worldwide. This paper investigates the impact of the 2007-2008 financial crisis on cross-border mergers and acquisitions (M&As) in the banking sector and emphasizes the role of emerging-market banks in the post-crisis consolidation trend. Using M&A data and concentration data over the period 2000-2013, our analysis indicates that the financial crisis had a significant impact on worldwide M&As, especially on the direction of the transactions. Emerging-market banks appear to be major acquirers in the post-crisis period, targeting both neighboring countries and developed economies in Europe. We also observe an increase in bank concentration in developed markets most hit by the financial crisis, especially in the US and the UK, whereas bank concentration decreased in emerging markets.
Introduction
The global banking industry has seen dramatic changes in the last 40 years: regulation, deregulation, globalization, consolidation, privatization and financial crises. Most recently, the financial liberalization of emerging markets (EM) and the global financial crisis have significantly impacted the market share of banks worldwide, with top US banks failing and banks in Asia and Latin America acquiring financial institutions in Europe. In this article, we investigate the impact of the financial crisis on bank merger and acquisition (M&A) activity and bank concentration around the world. We follow a top-down approach, starting our analysis at the global level; then differentiating between emerging markets and developed markets, to finish at the country level. Indeed the effects of the financial crisis on bank concentration and M&A activity differed based on the level of financial development and integration of each market.
The internationalization of banks and the relationship between regulation and competition have been the focus of considerable research in business history (see Singleton and Verhoef (2010) for a comprehensive review of the literature). A dominant economic theory in the 1980s refers to the theory of contestable markets. By removing regulatory barriers to entry in the banking sector, governments could increase competition, forcing domestic banks to improve their performance whether or not foreign banks actually entered the market (Batiz-Lazo, 2004; Baumol, Panzar, & Willig, 1982; Baumol & Willig, 1986) . As a matter of fact, many countries have liberalized their banking industry since the 1980s, and increased international competition has led to a global banking market where domestic banks compete with financial institutions around the world. Appendix A offers a review of the deregulation process that happened in the 1980s and 1990s in various banking systems across the globe. Such large-scale deregulation encouraged excessive risk-taking by banks and unsustainable levels of financial leverage, increasing financial market complexity and opaqueness, ultimately leading to the collapse of the financial system and a global banking crisis (Crotty, 2009) .
Extant literature suggests that cross-border mergers and acquisitions in the banking sector have often been driven by episodes of banking crises in specific countries or regions (Berger, DeYoung, Genay, & Udell, 2000; Soussa, 2004) . For instance, in the wake of the Scandinavian banking crisis in the early 1990s, large M&As took place in Sweden and Finland (Sigurjonsson & Mixa, 2011) . Similarly, favorable conditions for foreign expansion arose in many emerging-market banking systems following the 1994-1995 tequila crisis (Crystal, Dages, & Goldberg, 2001; Gelos & Roldós, 2004; Lardy, 2001; . Hence the first aim of our paper is to examine whether global banking M&A activity decreased after the financial crisis and whether the impact of the crisis was different for acquisitions from developed markets (most hit by the crisis) and acquisitions originating from emerging markets. Our second aim is to examine the effect of this post-crisis M&A activity on bank concentration around the world. Indeed, studies have shown that financial crises have a significant impact on bank concentration (Beltratti & Stulz, 2012; Mihai Yiannaki, 2013) and we investigate the relative impact of the crisis on concentration in developed versus emerging markets. Using an extensive sample of cross-border M&As over the period 2000-2013, we find that both in value and volume, the M&A activity in the banking sector has reduced at the global level. However a significant increase in M&A activity has been observed for emerging-market banks. Second, we observe that global concentration has in fact decreased after the crisis. Third, as the USA and the UK were most affected by the crisis, they became net target countries in the 2007-2013 period. Bank concentration has significantly increased in these countries.
Literature review and hypotheses
In this section, we articulate the evidence from the recent financial crisis and develop our testable hypotheses. Our hypotheses are also based on the literature looking at the impact of previous crises on banking concentration and M&A activity, which we review in Appendix B.
The 2007-2008 banking crisis was a systemic crisis as the money stock, and hence the entire financial system, was under threat (Schwartz, 1987) . More specifically, a systemic banking crisis corresponds to an episode when the banking system shows significant signs of financial distress, and as a result, the government has taken significant banking policy intervention measures (Beck, Demirgüç-Kunt, & Levine, 2006; Beltratti & Stulz, 2009; Laeven & Valencia, 2010 , 2013 . (Bao, Olson, & Yuan, 2011) . Fortis and Dexia became the first European banks to be rescued by governments in September 2008 (Pisani-Ferry & Sapir, 2010) . During this period, Eurozone countries experienced a debt crisis and several structural weaknesses in member states' banking sectors became evident (Arezki, Candelon, & Sy, 2011) .
In response to the financial crisis, governments around the world bailed-out, nationalized and arranged fire sales for a large number of major banks. Also, some banks themselves engaged in fire sale activities (Beltratti & Stulz, 2012; Mihai Yiannaki, 2013) .
Between 2004 and 2009, the US banking system declined from 8,000 to under 7,000 commercial banks (Brean, Kryzanowski, & Roberts, 2011) . Many US banks merged (the largest merger being between Bank of America and Merrill Lynch for $48.8 billion) or were acquired by domestic and foreign institutions (BBVA acquired Compass Bancshares for $9.87 billion in 2007). Also, new regulations were brought into effect like the Dodd-Frank Wall Street Reform Act in the USA (2010) and the Financial Services (Banking Reform) Act in the UK (2013) . In Europe, a profound restructuring in financial supervision was ascertained. This change was established through the creation of two institutions: the European Systematic Risk Board and the European System of Financial Supervisors (ECB, 2008) . Also, amendments to capital requirements directive through changes in community law were introduced in Europe.
As seen from Table 1 , mostly developed markets encountered a systemic banking crisis. Indeed authors have shown that major EM were relatively under-affected by the global financial crisis and governments in these countries did not have to engage in large scale rescue of financial institutions as observed in developed markets (Faruqee, Blanchard, & Das, 2010; Gray et al., 2010; Laeven & Valencia, 2010; Maxfield & de Sousa, 2014; Rose & Spiegel, 2012) . Authors have called this the decoupling effect, i.e., although contagion effects of the crisis were high across developed markets, they didn't reach large emerging markets (Dooley & Hutchison, 2009; Wälti, 2012) . There is evidence of decoupling between the crisis in US financial markets and large EM such as Brazil and China as emerging markets outperformed US markets in the earlier periods of the crisis (Dooley & Hutchison, 2009 ). Dungey and Gajurel's (2014) study suggests that for the financial sector the contagion effects are not strongly related to high levels of global integration. Similarly, with the exception of Latin America, there was no contagion from the US to emerging markets (Samarakoon, 2011) . Overall, we can argue that financial markets, especially in emerging markets, have seen milder decoupling from developed economies which has augured well for them during the recent economic crisis.
In limited cases, where EM experienced economic downturn, the issues were quickly resolved by a combination of several factors like bigger fiscal stimulus (e.g. China), astute monetary policy, stronger pre-crisis fundamentals, large reserve holdings (e.g. Russia) and sound trading partners (Gray et al., 2010) . Thus, in EM, there was no need for big moves geared towards saving failed banks, reduce the competition via forced mergers or change in the ownership via foreign entry. Thus, supported by their respective governments (e.g. cheap capital, favorable policies) and with sudden access to large number of cheap assets, especially in crisis-afflicted countries, we expect a large number of cross-border acquisitions from EM.
At the same time, due to the absence of any particular and systemic effect on the banking industry in EM, we anticipate that the crisis will not increase concentration in EM as compared to developed economies.
Based on previous literature and above discussion, we develop several testable empirical hypotheses. First, we test the impact of the crisis on banking M&A activity (value and volume) around the world. Indeed, global cross-border M&As in the banking sector have been strongly affected by the 2007-2008 crisis, in line with the overall decrease in trade observed over this period of uncertainty (Curran & Zignago, 2011; ECB, 2008; Kshetri, 2011; UNCTAD, 2009) . Although several studies have looked at the impact of the financial crisis on banks and their M&A activity (Acharya & Schnabl, 2010; Beltratti & Paladino, 2013; Ivashina & Scharfstein, 2010) , these studies are limited to specific countries or regions, and typically, focus on developed markets.
H1a.
At the global level, we expect the value of cross-border M&As to decrease after the financial crisis.
H1b. After the financial crisis, the value of cross-border M&As from EM increased and the value of cross-border M&As from developed markets decreased.
Second, we investigate the effects of such post-crisis cross-border M&A activity on bank concentration in different regions and countries. Indeed existing studies do not assess the impact of the crisis on the level of bank concentration in different parts of the world.
H2a
. At the global level, we expect bank concentration to increase after the financial crisis.
H2b. After the financial crisis, bank concentration increased in developed markets and decreased in EM.
H2c. Within developed markets, bank concentration increased most in countries most hit by the financial crisis.
Data and Methodology
Our data on banking mergers and acquisitions come from Thomson One and include deal information such as the deal value, the percentage of shares acquired during the transaction, the acquirer's and target's country of incorporation, and their industry classification. For the purpose of the following analysis, we clean the original sample to keep only significant crossborder acquisitions within the financial sector. By significant we mean (i) with a deal value no less than $10 million and (ii) majority stake acquisitions. In total, our sample includes 311 deals in the pre-crisis period (2000) (2001) (2002) (2003) (2004) (2005) (2006) and 174 deals since the financial crisis (2007) (2008) (2009) (2010) (2011) (2012) (2013) .
To investigate the impact of these cross-border M&As on bank concentration, we need a measure of market concentration at the country level. Several proxies have been used, such as the total number of banks, the 3-bank, 5-bank or 10-bank concentration ratio, and the Herfindahl index (Bikker & Haaf, 2002; Guidara, Lai, Soumaré, & Tchana, 2013; Holtbrügge, 2004) . Since all measures are highly correlated and yield similar results (Berger & Hannan, 1989; Bikker & Haaf, 2002) , we select the 3-bank concentration ratio (CR3) In order to test our different hypotheses, we perform t-tests of equality of means between the pre-crisis and post-crisis periods and between developed and emerging markets. Figure 1 and Table 2 provide details of the pre-and post-crisis cross-border M&A activity at the global level and by country's economic development.
Results and Discussion

Impact of the crisis on cross-border mergers and acquisitions
[ Figure 1 about here]
[ Table 2 about here]
One main impact of the crisis is the reduction in M&A activity around the world, not only in number of deals but also in total transaction value. This trend however is not specific to the banking industry and reflects a general economic downturn in many countries (UNCTAD, 2009 ). Yet the banking sector encountered some high profile acquisitions since 2007; with 117 deals greater than $100 million in value and 28 deals larger than $1 billion.
The USA was the main target country where large banks were acquired primarily by Canadian and Spanish institutions. For example, two large deals targeting US banks are the Compass Bancshares purchase already mentioned and the acquisition of Commerce Bancorp by Toronto-Dominion Bank for $8.6 billion in 2008. The USA was also the biggest acquirer country, along with France, Germany, Spain and the UK.
Looking at the distinction between developed and emerging markets, the value of cross-border transactions from EM banks has nearly tripled (from $7.9 billion in 2000-2006 to $22 billion in 2007-2013) whereas the value of cross-border M&As from developed markets has been reduced by more than half. As a result, the share of EM banks in worldwide M&As has increased significantly from 3.6% to 18.6% after 2007. This impressive growth in deal value is mostly due to increased M&A activity of EM banks in developed markets.
Indeed the value of transactions from EM banks acquiring developed-market banks has quadrupled from $1.1 billion to $4.8 billion. Moreover, this is the only category where both the value and volume of deals has increased. Among high-profile deals from EM banks targeting developed markets after the crisis we can cite the acquisition of Singapore's Sorak Similarly, the transaction value of cross-border M&As from EM countries to other EM countries (EM-EM deals) has gone up from $6.8 billion to $17.5 billion in the post-crisis period. For example, in the East Europe/Central Asia region, most transactions were intraregional EM-EM deals and their value doubled after the financial crisis (from $2.6 to $4.6 billion). We also see a remarkable growth in the value of deals from Middle East and North Africa (from $173 million to $5.4 billion), mostly targeting neighboring countries and countries in East Europe/Central Asia. This growth has been led by the acquisition of Egyptian and Turkish banks by Qatari, Kuwaiti and Saudi banks. In general, EM banks have pursued aggressively the strategy of internationalization and consolidation.
In order to further test hypotheses H1a-b, we use the t-test of equality of average deal value ($ million) between pre-crisis and post-crisis periods and the results are presented in Table 3 . Although the number and total value of cross-border deals have reduced after the crisis, the average value of each deal hasn't significantly changed at the global level. Still differences exist at the regional level. On one side, the average value of cross-border deals from developed markets to EM has decreased from $664 to $420 million, although the difference is not statistically significant. On the other side, the average deal value for EM acquirers has more than tripled from $153 million before the crisis to $493 million after the crisis, and the difference is statistically significant at the 1% level. This increase in average deal value is mostly significant for EM banks targeting other EM institutions, consistent with Table 2 where intra-EM acquisitions increased in value but decreased in number.
[ Table 3 about here]
Overall, our analysis suggests that, during the crisis, EM banks have materialized as leading acquirers. This is consistent with previous findings that EM continue to be active players in the global M&A landscape (Goddard et al., 2012; Petrou, 2007) . [ Figure 2 about here] Figure 3 shows the industry concentration, measured by the market share of the top 3 banks, in selected regions for the years before and after the financial crisis. The US banking system was traditionally more dispersed but concentration increased after the financial crisis (from 27 to 34%). It is worth noting that in other dispersed banking markets (e.g. Russia, Ukraine and India) concentration has further decreased after 2007. The UK also saw a large increase in the market share of its top three banks after the crisis (from 43 to 58%). The banking industry in continental Europe is highly concentrated, with universal banks offering the full range of financial services. On average, concentration in Europe has slightly decreased after the crisis, both in Western Europe and in new EU member states. In East Europe (ex EU countries) and Central Asia, the market share of top banks has decreased from 64 to 54%, whereas the number has decreased from 59 to 56% in East and South Asia.
Impact of the crisis on bank concentration
[ Figure 3 about here] The hypotheses H2a-c are tested using the concentration ratio CR3 over the pre-crisis (2002) (2003) (2004) (2005) (2006) and post-crisis (2007-2011) periods. In Table 4 , the results of the test of equality of mean reveal a significant decrease in global concentration (H2a) and this result is primarily driven by the statistically significant decrease in bank concentration in EM (H2b). We observe similar results for regional categorization of bank concentration with significant decrease in Europe, Asia and Africa. In South America, and particularly in Brazil, bank concentration has increased after the crisis. When we further look into crisis-afflicted countries (H2c), we find that countries which were the focal points in the global financial crisis like the USA and the UK experienced a significant increase in bank concentration. In Continental Europe, the effects of the crisis on bank concentration were mixed. Among the crisis-afflicted countries, bank concentration significantly increased in Belgium and Germany, and significantly decreased in Austria, Denmark and Luxembourg. In countries less affected by the crisis, a process of mean reversion took place: the CR3 ratio decreased in highly concentrated banking systems (e.g. Finland, Mexico, Poland) and increased in more dispersed banking markets (e.g. Brazil, Japan, Nigeria).
[ Table 4 about here]
Overall, the financial crisis had a significant impact on bank concentration around the world. On one side, a decrease in average bank concentration means more competition overall. On the other side, highly concentrated markets became less concentrated; and more dispersed, market-oriented banking systems became more concentrated after the failure and/or fire sale of many banks.
Robustness checks
To check the robustness of our findings, we conducted additional analysis with different data for both M&A activity and bank concentration. First, we reproduced Figure 1 and Table 2 with an extended sample of deals (any transaction value) and the findings are similar to the ones presented in the paper. Second, we used two other measures of bank concentration: the market share of the top 5 banks in terms of assets and in terms of deposits. These variables were collected from the World Bank's annual survey on Bank Regulation and Supervision.
Although the data are not available on an annual basis for most countries, hence making the calculation of t-statistics more challenging, our general conclusions remain unchanged regarding the level of pre-crisis and post-crisis concentration in different parts of the world.
Conclusion
In this paper, we investigate the impact of the 2007-2008 financial crisis on M&As in the banking sector and emphasize the role of emerging-market banks in the post-crisis consolidation trend. First, we find that although at the global level M&A activity has reduced in the banking sector, a significant increase in deal number and value has been observed for emerging-market acquirers. Second, banking M&A activity was mostly affected in the USA and the UK which became net target countries in the 2007-2013 period. As a result, bank concentration has significantly increased in these countries, and this has several implications in the short and long term. In the short run, increased concentration has a direct impact on bank competition (or lack of) as concentrated banking systems provide banks with greater market power and allow them to boost the interest rates and fees they charge to corporations (Beck et al., 2006) . In the long run, evidence from extant literature suggests that the consolidation process and increase in bank concentration driven by a financial crisis will reduce after some time (Beck, Demirguc-Kunt, & Levine, 2003; Beck et al., 2006) . Indeed concentrated banking systems may reduce fragility by boosting bank profits, which might strengthen the banking system and create incentives for new banks to enter the market. Thus we anticipate that bank concentration in markets that experienced crisis-driven consolidation will eventually decrease.
The financial crisis that started in the USA and quickly spread into most developed markets significantly changed the dynamics in banking M&A around the world, and hence the market share of developed-vs emerging-market banks. Moreover, we observe regional dynamics overshadow globalization decisions in some EM, as banks choose to acquire regional institutions rather than investing at a global level. For example, we find that in East Asia and Pacific, 84% of the total value was concentrated in this region. Similarly in East Europe/Central Asia, we observe that 83% of the deals were intra-regional. Thus, in these EM, the focus of the acquiring banks is linked to regional consolidation and gaining market power in neighboring countries. At the same time, in other EM, banks have taken the opportunity to exploit cheap assets available in developed markets, especially in Europe.
Hence, we observe acquisitions like that of Swiss bank by Brazilian Grupo Safra and Russian bank's acquisition of Austrian Volksbank International. Though this is an interesting trend and EM banks have kept the cross-border M&A activity buoyant in a rather depressed economic landscape, their involvement in developed markets is watched with certain tepidity.
Finally, future research is needed to investigate the impact of such cross-border M&A activity after the crisis on the market share of specific banks, and most importantly, on their long-term profitability. Laeven and Valencia (2010) , Rose and Spiegel (2012) . Borderline cases are countries that almost met the definition of a systemic crisis. (Ekkayokkaya, Holmes, & Paudyal, 2009 ). Moreover, the Economic and Monetary Union (Eurozone) has significantly helped financial integration within euro area countries (Allen & Song, 2005) . The value of both domestic and crossborder M&As within the EU increased substantially between 1998 and 2000 . Such consolidation led to saturation of the European M&A market with limited number of financial institutions available for acquisition; and this acted as a motivator for cross-EU mergers and acquisitions, especially into emerging markets (European Central Bank, 2000) .
The new EU member states of Central and Eastern Europe 1 have faced a great degree of change over the past 20 years, restructuring their economies toward convergence to EU standards and transiting from centrally-planned to market economies .
Between 1997 and 2003, many new member states reduced restrictions in banking and finance and undertook major privatization programs. Commercial banks are the dominant financial institutions in these countries (between 80 and 100% of their total banking sector) and nearly 70% of banking assets are controlled by foreign banks (European Central Bank, 2005) . Indeed foreign banks massively entered these markets in the 1990s, corresponding to the run-up to the EU accession in 2004.
Appendix B. Banking industry in the wake of earlier crises
Cross-border mergers and acquisitions in the banking sector have often been driven by episodes of banking crises in specific countries or regions. For instance, in the wake of the Scandinavian banking crisis in the early 1990s, large M&As took place in Sweden and
Finland (Sigurjonsson & Mixa, 2011) . Similarly, the Japanese banking system was exposed to an asset price bubble that collapsed in 1990-1991. With several financial institutions experiencing difficulties or going bankrupt simultaneously, the whole banking system faced a systemic financial crisis in 1997-1998. As a result, various reforms were introduced allowing Japanese banks to offer a wide range of financial products and services. Given the weak operating climate after the crisis, the banking system has experienced a major transformation, noticeable in the decline in banks and mega-mergers between the largest institutions. Two big financial holdings were established in 2001, as a result of the mergers of large national banks:
Mitsubishi Tokyo Financial Group and UFJ Holdings. In 2005, these two giants merged to form Mitsubishi UFJ Financial Group, creating the world's largest bank with $1.8 trillion assets.
The credit crunch of the 1990s in Japan (and the US) had placed the sounder Canadian banks at a competitive advantage. Moreover, US banks were still highly regulated until 1999 due to the prohibition of inter-state branches. Hence Canadian banks started to gain US and Japanese clients and became major players in North America. At the same time, Canadian regulators prohibited further domestic consolidation which provided further impetus for cross-border acquisitions.
In the UK, the M&A frenzy initiated by the Big Bang stumbled after the 1987 stock market crash but continued after the recession, particularly from 1995 when many UK banks failed under the pressure of reduced profitability. By 2005, there were hardly any significant independent merchant banks. Investment banking in Britain is now dominated by US, Swiss and German banks. Still large UK institutions continue to play a significant role in commercial banking and undertake major foreign acquisitions, such as the acquisition of a majority stake in ABSA (Amalgamated Bank of South Africa) by Barclays Bank in 2005 for a total of $5 billion.
The banking systems in emerging markets were traditionally characterized by high levels of government control, with restrictions on domestic and foreign entry. Most governments were pursuing financial repression by maintaining a financial sector monopoly through state-owned banks Schenk, 2009 ). During the 1990s, macroeconomic pressures from various banking crises have forced governments to deregulate
